REDUCTION Of morbidity and the mortality rate associated with treatment of acute intestinal obstruction during the past 30 )'ears is unsurpassed in any other field of surgery. The more favorable results can be attributed to the various decompression methods now in use, to our better understanding of fuid and electrolyte balance, to a more widespread appreciation of the value of the scout roentgenogram of the abdomen, to use of antibiotics and to improved surgical procedures.
During the past ten years 267 cases of acute intestinal obstruction have come under my observation at Presbyterian, St. Joseph's and Children's Hospitals in Denver. Observations from these cases are presented to correlate etiologic factors of intestinal obstruction with symptomatology, the optimum time for surgical intervention, findings at operation and the mortality rate.
Etiologic Factors and Types
Bands and Adhesions: In this series of cases, bands and adhesions were by far the most common cause of acute intestinal obstruction. They occurred in 81 cases (30.3 per cent) of the total number studied ( Table 1 ). This accords with the experience of many recent observers 3, 6, ~8 who agree that bands and adhesions are becoming a more dominant factor in intestinal obstruction, either because more laparotomies are being performed or because other potential causes are being corrected before intestinal obstruction results.
Read at the meeting of the American Proctologic Society, Los Angeles, California, June _.29 to july 3, 1958. Mclver ta has divided obstruction by bands and adhesions into three types: early postoperative, late postoperative and unoperated. This classification is valuable since the time and type of treatment vary with the physical characteristics of the band or adhesion.
The incidence of early postoperative obstruction is obviously much higher than surgical statistics indicate, because stran~tlation and volvulus are unusual early after an operation. Cause of the distention is frequently a combination of ileus and mechanical obstruction and the obstructing rnechanism is made up of fresh and friable tissues. Most patients respond to conservative therapy with a decompression tube, fluids given parenterally and sedation. They should, however, be observed for signs of strangulation obstruction, and their progress should be checked frequently with plain roentgenograms of the abdomen.
Obstruction by bands and adhesions occurring in the late postoperative period presents a different and more serious problem. The constriction or obstruction is older, tougher and less likely to recede than that of adhesions formed immediately after an operation. Strangulation and volvulus occur much more frequently. Most cases require surgical intervention, and the number reqairing relief by surgery varies in direct proportion to the length of the postoperative period. Deaver and Ross 5 reported that the average period oi! time between the operation and development of obstruction is two years and three months.
Intestinal obstruction caused by bands and adhesions is unusual in individuals Dennis 7 observed radiographic evidence of a competent ileocecal value and sphincter in 61 per cent of his cases. The obstructed colon acts like a closed loop which becomes more distended as its contents undergo fermentation and putrifaction and the stretched bowel walt loses its ability to absorb its contents. Perforation of the colon is not uncommon, and unless the intestine can be at least partially decompressed from below, a surgical decompression procedure should be undertaken without delay. Tenderness over the cecum is a danger signal.
Carcinoma produces obstruction in the small intestine and in the colon more frequently than other neoplasms. Many of these patients have a constant pattern of symptomatology. When this condition is suspected, roentgenologic studies of the intestine are very helpful. They show either a dilated proximal portion of the intestine with a contracted distal segment, an intussusception, or a filling defect. Malignancies of the small intestine should be suspected when there is occult blood in the stool and the stomach and colon roentgenograms fail to reveal any cause of the bleeding. In this series, other malignant tumors of the small intestine which ca~_tsed obstruction were carcinoid, reticulum ceil sarcoma and lymphosarcoma. Obstructive benign neoplasms encountered were carcinoid, ]eiomyoma, lipoma, lymphangioma and endometrioma.
Hernia: McIver, 14 after reviewing 335 cases of intestinal obstruction observed at the Massachusetts General Hospital, reported that 44 per cent were caused by an external hernia. Mayo, Miller and Stalker, t~ in 1940, found that 53 per cent of acute intest4nal obstructions seen at the Mayo Clinic over a five-year period were caused by socne type of strangulated external hernia. In my initial review of this subject 10 strangulated hernia was found to be the most common cause of acute intestinal obstruction. It was third in frequency in this series. This is because more hernias are being repaired before they become obstructed, and 1 am seeing fewer children with hernia. Strangulation secondary to an inguinal hernia is the most frequent type because inguinal hernias are the most common. However, Belier and Colp 1 point out that if infants are excluded umbilical and femoral hernias are a more common cause of obstruction of the intestine.
Among 551 external hernias treated surgically, Douglas 8 observed that 448 were simple hernias and 103 were strangulated. In the group of simple hernias, inguinal hernia predominated and in the strangulated group, femoral hernia occurred more frequently. Of 34 strangulated inguinal hernias, 31 occurred in men; of 51 strangulated femoral hernias, 43 were in women; and of 18 strangulated ventral hernias, 16 were in women.
The diagnosis of strangulated hernia is not difficult. Signs of obstruction and a painful, tender mass over one of the hernial orifices, are usually obvious. However, in addition to examining the potential hernial orifices, one should question the patient regarding the previous existence of a hernia because occasionally, as in a Richter's hernia, there may be an obstructive hernia with no external evidence.
Early diagnosis is important. Resection of the intestine is seldom necessary unless there has been considerable delay or the hernial mass has been subjected to excessive manipulation. Only two internal hernias wete encountered in this series.
Inflammation: Primary inflammations of intra-abdominal organs of sufficient severity to cause obstruction were encountered in 29 cases (10.8 per cent) of my series. The obstruction was secondary to diverticulitis with intermural or pericolic inflammation or abscess formation in ten instances. An obstructed intestine was caused by acute appendicitis, with or without perforation, in nine cases, regional enteritis in five and peritonitis of undetermined origin in two.
Obstruction caused by inflammatory disease of the abdomen is much more frequent than statistics quoted here would indicate. Usually the obstruction was treated conservatively and definitive treatment of the inflammation was carried out after relief of the obstruction had been provided and at a more favorable time.
Vol~aalus: The incidence of volvulus as an etiologic factor of acute intestinal obstruction in this series was high. There were 23 cases (8.6 per cent) of the total. Frequently volvulus is caused by defective fixation of the mesentery. There must be one ol-two fixed points around which the intestine rota{es. As a rule, these are congenital oi-acquired anomalies, although in certain instances, if the mesentery is sufficiently mobile, the intestine may rotate aronnd the normal mesenteric ligaments or the great vessels of the gastro-intestinal tract.
In the cases treated surgically by me, midgut volvulus occurred most frequently and involved the distal portion of the ileum, the cecum, and part of the ascending colon. Volvulus of the sigmoid flexure was second in frequency. Primary volvulus of the small intestine was the least common. In cases where torsion was secondary to a demonstrable band or adhesion, the small intestine was involved more frequently than all segments combined.
It is interesting, but not pertinent to this paper, that seven cases of volvulus of the stomach were encountered.
Obstruction was of sufficient severity to require surgical intervention in six of these cases. ~s
In instances of complete torsion, the sudden onset and the violence of symptoms usually lead to a correct diagnosis which is essential, because viability of the intestinal wall is threatened early in the course of the disease.
Congenital Lesions: Sixteen congenital lesions precipitated acute intestinal obstruction. These constituted 5.9 per cent of the cases observed and were due to atresia, stenosis, imperforate anus, omphalocele, complete exomphalos and malrotation of the intestine. Many more were encountered, but only those treated early in infancy are listed under this category.
Congenital anomalies are interesting and challenging. They require early recognition and definitive treatment because of acute fluid loss and distention. In my experience, a plain roentgenogram taken soon after birth in doubtful cases has resuhed in earlier recognition and operation and a much lower mortality rate. If a contrast medium is necessary, iodized oil is preferable to barium sulfate.
Intussusception: Intussusception ac-
counted for nine obstructions in this series; seven occurred in infants and two in adults. These constituted 3.3 per cent of all obstrnctions seen. Pain, vomiting, passage of mucus and blood, and the presence of an abdominal tumor are the classic symptoms and signs of intussusception. The mortality rate and morbidity increase in direct proportion to the time consumed in making a diagnosis. If these cases are treated within 94 hours of the onset of symptoms, the outcome is ahnost always favorable.
Obturation Obstruction: Obturation obstruction, in which the lumen of the intestine was obstructed by an intrinsic or an extrinsic object, occurred six times and accounted for 9.6 per cent of the intestinal obstructions studied. A gallstone impacted in the intestine was the offending agent in four cases. Most observers agree that gallstones cause obstruction in about 9 per cent of all obstructions of the small intestine. Obstruction of the intestine by gallstone occurs, as a rule, through a cholecystoduodenal fistula, despite communications between all segments of the biliary tree and all portions of the intestinal tract. A gallstone can obstruct the intestine by being too large to pass, by causing intussusception, or by becoming imbedded in the wall of the intestine and closing its hunen secondarily. -Wangensteen 19 has treated conservativeiy two cases of intestinal obstruction in which a gallstone caused spasm of the bowel wall and produced obstruction.
Careful roentgenologic studies of the abdomen often lead to a correct and early diagnosis in gallstone obstruction. Many plain plates show air in the biliary tree and most stones of sufficient size to obstruct the intestine have enough calcium in them to make them radiopaque.
One phytobezoar, one trichobezoar and one large pin were the other etiologic agents in this category.
Mesenteric thrombosis and embolus were not included in this series because I consider them vascular accidents rather than intestinal obstruction.
Symptoms
The symptoms, diagnosis and clinical course of intestinal obstruction depend upon its type and its situation in the gastrointestinal tract. The basic symptomatology is the same in simple mechanical obstruction and in obstruction caused by strangulation. Pain, vomiting and distention of the abdomen are cardinal symptoms in both types. However, the severity of these symptoms and the general condition of the patient differ to such a degree as to ensure a con'ect diagnosis and proper treatmento Simple mechanical obstruction is often an elective surgical complication, in which the patient's general condition and provisions for the surgical procedure can be made optimum. Acute strangulation obstruction, on the other hand, is always a surgical emergency which demands immediate preparation and definitive treatment. We should, therefore, be prepared to recognize intestinal obstruction early and should know how to differentiate between the simple mechanical and strangulation types of obstruction immediately.
Pain is the earliest and most constant symptom and severity is variable. In simple mechanical obstruction it is colicky in nature, the onset is sudden, its severity increases and attacks are accompanied by variable intervals of freedom from pain between the paroxysms. In strangulation obstruction the onset of pain is more severe and may become quite violent. It, too, is colicky in character, but in addition it is constant, severe and persists between the paroxysms. This is presumably due to a diapedesis through the wall of the intestine of blood, serum and fluid or a combination of them, with secondary peritoneal irritation. The simultaneous occurrence of severe pain with an increase in the intestinal sounds heard by auscultation over the abdomen is thought by some to be pathognomonic of intestinal obstruction. I have not relied too strongly upon this method.
Vomiting is an important and a constant symptom. The time of its onset varies and depends upon the situation of the obstruction in the gastro-intestinal tract, occurring earlier in obstructions high in the intestinal tract and late in obstructions of the colon. The appearance of the vomitus is also variable. If the obstruction is in the proximal portion of the duodenum, the regurgitated material will consist of food only; if obstruction is distal to the ampulla the material will be bile-tinged, tending to be more highly colored and malodorous when the obstruction involves lower portions of the intestinal tract. The important feature of vomiting in intestinal ohstruclion is that it becomes more voluminous each time the patient vomits until, in one way or another, the obstruction has been relieved.
Abdominal distention is an important finding in most cases but may be absent in early cases of small strangulation obstruction. The pattern observed is often helpful in discovering tile site of the obstruction. In duodenal and high jejunal obstructions the upper left side of the abdomen will be distended. In ileal obstructions the distention will be more centrally located and more extensive, while left-sided colonic obstruction produces a more generalized distention of the abdomen. Moderate distention with emptiness in the right lower quadrant is suggestive of ileocolic intussusception.
Diagnosis
The general physical findings are not too helpful in the early diagnosis of acute intestinal obstruction. Later, and in the case of strangulation obstruction, the patient will frequentl)( show evidence of dehydration and in severe cases may exhibit signs of great distress and shock.
The really important problem is to differentiate simple mechanical obstruction from the strangulation type. In this regard the patient, early in the course of the disease, presents very important abdominal findings. In simple mechanical obstruction the abdomen is not tender and the patient does not have rebound pain unless there is adhesion of the intestine to the anterior abdominal walt. In strangulation obstrnclion, where the circulation of the intestinal wall is compromised, either afferently or efferently, there is abdominal tenderness and markedly localized rebound pain.
Smith, Perry and Yonehiro l~ have made an excellent appraisal of the criteria which may serve to distinguish simple from strangulation obstruction. They observed that fever in excess of 100 ° F. occurred in slightly more than 25 per cent of patients with simple obstruction and in a little less than 50 per cent of patients with strangulation obstruction. They concluded that the leukocyte count and the differential blood count were not always reliable. They found that 50 per cent of the patients with simple obstruction had some tenderness, while 86.4 per cent of the patients with strangulation obstruction had abdominal tenderness. These observers attribute less importance to rebound pain. In my series, every patient with strangulation obstruction had some rebound pain.
Plain roentgenologic studies of the abdomen have been very helpful in diagnosing intestinal obstruction and in differentiating strangulation obstruction from simple mechanical obstruction. Tile gas pattern in simple mechanical obstruction is constant and characteristic. The distended coils of intestine are arranged in a transverse or near transverse position and the valvulae conniventes remain distinct, even in the presence of fluid levels in the intestine. As more intestine becomes involved, the distended loops assume a "stairstep" arrangement. When strangulation is present, the pattern is not constant. Distended loops may be present but there is very little gas in the intestine. Many times there are long fluid levels. The pathognomonic sign, however, is tile presence of an opaque aberrant loop, frequently lying vertically in the abdomen. This has been referred to by such terms as "C" loop, "coffee bean" sign and "pseudotumor." The loop is dark and the valvulae conniventes cannot be distinguished because the loop is closed and full of serum, blood, fluid or a combination of these.
When the history, physical examination and routine findings are coneiated, an accurate diagnosis is possible in most cases. Reduction in the mortality rate however, depends on the efficiency and thoroughness of this investigation. In doubtful cases the patient should be explored immediately.
Treatment
Tile treatment of intestinal obstruction is either conservative (without operation) or surgical.
Conservative Treatment:
Conservative treatment consists of decompression of the distended intestine by an indwelling duodenal or intestinal tube. Even patients with tile most serious strangulation obstruction become much better surgical risks as a result of intubation, and in the case of simple mechanical obstruction the surgical procedure is rendered much less difficult. Therefore, most authorities agree that all patients with potential small intestine obstruction should be intubated whether surgical intervention is contemplated or not.
The type of tube used should be the one with which the surgeon is most familiar. A Miller-Abbott tube was used in a high percentage of the cases in this series. A new tube is preferable, and if a patient is sick enough to require a tube, the additional expense of obtaining a new one is justifiable. The tectmic of inserting the Miller-Abbott tube as advocated by Leigh and Diefendorf 11 was used. it essentially involves passing the tube into the stomach until tile tip is approximately 60 cm. from the nose. The patient is then turned on the right side with the transverse axis of the body in a vertical position. The tube is inserted into the nose and water is swallowed until the 75 cm. mark is at the nostril. The suction apparatus is then attached to deflate the stomach. This prevents the tube from coiling in the stomach, which is the i'tlost common cause of faihue. The suction apparatus is detached once every half hour and the stomach is lavaged with 50 to 100 cc. of water warm enough to relax the pylorus. After the tube has entered the second portion of the duodennm, the balloon is inflated with 20 co. of air (I add 5 to 8 cc. of mercury). A tugging sensation will frequently be experienced by the patient.
Whether operation is contemplated or not, adjuvant measures should be instituted simultaneously with insertion of the decompression tube. These are, essentially, replacement of electrolytes and correction of blood volume deficiency. Routine sodium, chloride, potassium and carbon dioxide studies are obtained for all patients on admission. When a flame photometer is available these studies require less than an hour. When this method is not available, the electrolyte baseline can be roughly determined by the use of Scribner's bedside technic. When vomiting has been a prominent symptom, sodium and chloride replacement can be instituted while waiting for the resuits of the laboratory studies. Quantitative replacement commensurate with the estimated loss should be provided as rapidly as possible. When correcting the deficiency it should be assumed that from 20 to 25 per cent of the body weight of adults is extracellular fluid.
The total ion deficit is determined by nmltip!ying the number of milli-equivalents of ion deficit per liter by 90 per cent of the total body weight in kilograms. This is a safe rule which gives about 75 per cent of the actual deficit. One thousand cubic centimeters of normal saline solution contains 150 milliequivalents of sodium and potassium. An often used repair solution is 5 per cent saline; 1 cc. contains 1 mEq of sodium and chloride.
Potassium deficiencies should be corrected as rapidly as possible. It should be remembered that by the time the laboratory studies are available the actual loss of potassium will probably exceed the amount reported. For this reason more potassium than indicated should be given, provided the patient has good renal function. As much as 60 mEq can be added to each liter of the parenteraliy given fluids without adverse effects.
Morphine sulfate should be used freely if the diagnosis of intestinal obstruction and the type of obstruction have been ascer-rained. It maintains the muscular tone of the intestine, thus helping somewhat to prevent excessive distention. In many instances, this prevents capillary destruction by excessive intratuminal pressure.
Surgical Treatment: Surgical management of intestinal obstruction should be guided by mature judgment and meticulous attention to details. Failures are due either to an error in judgment or to an error in surgical technic. Choice of the operation depends upon the patient's general condition, and upon what is found when the abdomen is opened. The surgeon should select the procedure which will relieve the obstruction most effectively without peritoneal contamination. A direct, definitive operation is always desirable, although in some cases this is not possible.
\Vangensteen 19 lists the procedures which the surgeon may choose in treating intestinal obstruction as (1) division of adhesions and release of the intestine from an entangling or compressing condition; (9) enterostomy; (3) exteriorization of the intestine with the establishment of a complete external fistula; (4) establishing an entero-anastomosis to bypass the obstruction; (5) excision of the obstructed segmefit of intestine and establishment of continuity by primary anastomosis.
The choice of procedure depends on viability of the intestine and the patient's general condition. If the intestine has lost its viability, the devitalized portion must be removed. It is desirable to restore continuity immediately by primary anastomosis, even when the devitalized segment is secondary to vascular occlusion or a neoplasm that requires excision.
When the patient is extremely ill as in the case of a neoplasm causing severe obstruction it is often necessary to exteriorize the intestine and establish an external fistula by means of an obstructive resection or a Mikulicz's procedure. Frequently, a combination of procedures is necessary, such as a complimentary cecostomy or colostomy.
YVangensteen has also called attention to the value and the many uses of enterostomy. He says there are rare occasions when it is wiser to decompress the intestine proximally by enterostomy and to leave the strangulated segment, if it is viable, to reduce the intra-enteric pressure and improve the blood supply of the involved area. He emphasizes that patients with acute intestinal obstruction tolerate manipulation of the intestine poorly.
Enterostomy is also of value in intussusception and gallstone obstruction. If there is doubt about the viability of the intestine, resection is mandatory and whenever possible, primary, closed anastomosis should be performed. Entero-anastomosis is of value in atresias in children and in inflammatory and obstructive lesions of the distal portion of the ileum and proximal portion of the colon.
Summary and Conclusions
Two hundred sixty-seven cases of acute intestinal obstruction treated at Presbyterian, St. Joseph's and Children's Hospitals in Denver have been reviewed. Causative factors were correlated with symptomatology and optimum time for surgical intervention.
Bands and adhesions accounted for 30.3 per cent of the cases of intestinal obstruction encountered. A high incidence of strangulation and volvulus in cases of intestinal obstruction in the late postoperative period was noted. Neoplasms were the second most common causative factor. They were responsible for 53 (19.8 per cent) of 967 cases. Forty-two neoplasms were situated in the colon and all were carcinomas. Of all neoplasms carcinoma was the most frequent cause of obstruction of the small intestine. Hernia, inflammation, volvulus, congenital lesions and obturation obstruction were other causative factors and their relative frequency was in the order named. Symptomatology of intestinal obstruction was correlated with the type of obstruction. Most patients had pain, vomiting and distention of the abdomen. Pain in the strangulation type of obstruction was deep and persisted between paroxysms of colicky pain. Patients with simple mechanical obstruction had complete relief from their symptoms between paroxysms. Abdominal tenderness and rebound pain were encountered more frequently in patients with the strangulation type of obstruction.
Plain roentgenologic studies of the abdomen weie helpful in diagnosing intestinal obstruction and in differentiating strangulation obstruction from simple mechanical obstruction. The presence of an opaque, aberrant loop of bowel frequently lying vertically in the abdomen is almost pathognomonic of strangulation obstruction.
Various surgical procedures available for treating intestinal obstruction were discussed. The importance of choosing the operation which would relieve the intestinal obstruction without peritoneal contamination was emphasized.
